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2
Exspor™, a commercial disinfectant, was completely sporici-
dal to Bacllliua mnmu spores and was active In the presence
of 8% (wt/vol) brain heart Infusion, as,(vollvol)'whdle sheep
blood,‘anq 80% (wt/vol) plant materials. Sodlum hypochliorlte,
0.8% (wt/vol), although highiy sporicidal, was Inhibited signifi-

cantly by the presence of organic material.
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Baclllus anthracils, a Gram-positive, endospore-forming
bacterium, Is the etiologic agent of anthrax, a dlsogso primaritly
associated with herbivores. I[t3s spores present snaclal'prcnlems
with respect to decontamination and contro! in Infected herds and
in laboratories because they are resistant to man% common disin-
fectants. Although sodium hypochlorite (household bleach),
formalidehyds, and phenol are effective sporicidal decontaminants,
they .suffer the dlaidvantagclof being caustic and corrosive In
addition to being tox!c and offensive tb humans and animals.

i pcrforﬁcd studies on a new commmerclal sporicidal product,
Exspor™ (Alcide Corp., Westport, Conn.), to determine Its effec-
tiveness In killing A. anthracia spores In solution and on
surfaces. |Its active lngrodlont.‘sodluﬁ chliorite, |s act!vated,
Just prior to use, by the addition of a lactic.-acid solutlion
provided with the product. The chlorite anion réa:ts with

hydrogen lons to form chliorous acid, which disproportionates to

form chiorine dioxide. - According to the manufacturer, both the
chlorous acld and chlorite generated by Exspor '™ are aétlve
agalnsf a wide variety of bacteria, barcterial sporLa. fungl!,
Vviruses, and parasites, while being ncn-toxlc, nan-carcinogenic,
and nonmutagenic to humans. ExsborTM has been sholn to be
effective In treating dermatomycosis In mice (Boyef, J. M., and
H. Alliger. 1983, Abstr. Ann. Meet. Am. SOC.,Mlcr$blol. F30.)

and Iin Inactlivating oocysts of certaln specles of Eimaria (2).

Baclllius anthracia strains, Volium 1-B and N Hampshire,

were obtained from the culture collection at the U S. Army
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Medical Research Institute of Infectious Diseases, Fort Detrick,
Md., and were cultured on blood agar at 37°C for 18 to 20 h.
Growth from blood agar cultures was Inoculated into cotton-
plﬁggid.,iltor flasks containing 100 mIKSChaeffer's sporulation
medium as modified by Lelghton and Dol (1) and shaken at 80
reciprocations per min for 24 h at 37°C. Cultures were incubated
an additional Z4 h at amblent temperatures. The cultures were
Inspected by phase ﬁlcroscopy to estimate the degree of sporu-
iation. Once sufficlientiy sporulated (> 99%), the cultures were

harvested by centrifugation at 16.000’! g, 15 min. No . ttempt

. was made to remove remaining vegetative cells. Spores were

quantitated under phase mlcroscoby by using a.Petroff-Hauser .

counting chamber and were adjusted to a concentration of

109 spores per mi In nutrient broth (N8, Difco, Detrolt, Mich.)

suppliemented with 10% (voi/vol) glycerol (final concentration).
Spore preparations worolstorod'at -20°cC.

Sporicidal activity of Exspor™ (n solution was tested at
three concentrations In the presence and absence of 5% (wt/vol)

organic joad [brain heart infusion (Difco)]l. Tests weres

'performed In open 1.8-m| polyprcpyleﬁe tubes containing 1-mil of

teafAmlxtura (108 spores per mi) and Incubated at amblent
temperatures. At flme Intervals ranging from'1o mln'tb 18 h,
0.1 m| of the test mixtures was dlluted 1:10 In 0.9 ml of

5% brain 6eart Infusion and 0.4 m! plated In dupllcate'on blood
agar. After 18 to 20 h Incubation at 37°C, the cultures were

scored "+" or "~" to Indicate growth of surviving spores or no
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érowtﬂ. respectively. Since the results on the duplicate plates
and the response of both strains were generally Identical, the
data In Table 1 represent the overall effect of the disinfec-
tants. |
Exspor ™, when used at the manufactﬁrer's recommended concen-
tration (henceforth dcsldngted as 1X), was completely effectlive
at 10 min in killing 100% of tho'sppros, even In the presence of
thilpi organic lond: The disinfectant at 0.5 and 0.1X concen-
trations required between 80 to 120 min and overnight contact
.concontratlons'rospectlvely. to b3 effect}vo In the presence of
6% BHI. Since | was only lntafested in sterliizatlon of the t;st
soiutions, | made no note was made of partial Killing of the |
spore populatloﬁ. To assure that dliution of the test mixtures I
Iin'BHI and plating on BA was sufficlent to neutrallze the
disinfectant, spores were mixed with 1X Exspor™ and Immediately i
dlluted (n BHI and plated on BA. In all cases, the control | +
plates had aimost confiuent growth, |ndlcaflng that AIslnfectant
‘ carrled over duflhg the procedufe was belng sufficlently diluted
and neutrallzed.
| ! tested'ExsporTM in conjunction with 0.5% éodlum hypo-
chldrlte for Its sporlcldalrﬁctlvlty on surfaces. Spore suspen-
sions were spread over the surface of sterile microscope s!ldos
(10° spores per slfde) and allowed :o dry overnight In a laminar 4
flow hood at ambient temperatures. Testlng was pefformed by '
rapidly dipping the slides In dlslnfeétant and immediately

placing them, under aseptic conditlions, on a sterile towel to
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drain. At time lnterals. ranging from 0.8 to 120 min, the
reaction was stopped by placing treated slides (In dupllicate)
into tubes containing 48 ml sterile nutrlpnt,brofh to neutraiize
the effect of the disinfectants. The tubes containing the siides
were capped, lncubgtod_at.37°c for 18 to 20 h, and then scored
for drowth or no growth as described above. The contents of
turbid tubes were plated on blood agar to confirm that the
turb}qlty noted was due to surviving spores and not to contami-
nntloﬁ; DQmonatratlon that residual disinfectant on the siide
was sufficlentiy dlluted and neutrallzed by the nutrient broth
was accompllahed by incubating untreated spore siides In nutrient

broth along with plain. siides that had been dipped In the

disinfectants as described above. As shown In Table 2, Exspor ™™

was sporicidal by 1 min. There was no growth at 30 sec when 0.5%

, bleach was used. Growth derived from the s!idas exposed to

Exspor™ for only 30 sec cleariy showed that the spores remained
adhered to the slides during the rapld dlpﬁlng process. Subse-
quent studies showed that spores rapidly dipped In 0.5% bileach
also remained bound to the surface of the slides. Therefore, |
concluded that the lack of growtﬁ was due to the sporlcld;l
activity of the tested solutions and not to release of spores
from the siides. |

Animals dying from anthrax offgn bleed from their btody
oriflces Just prior to death, thereby contamlinating the soil or

bedding. To control the spread of disease, attendfng personnei

must decontaminate the area after removing the carcass. There-
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tore, Exspor™ was compared with 0.5% sodium hypochiorite bleach
for sroricidal actlvlfy In the presence of 850% (voil/vol) whole
shee, blood and in tne pressnce of plant material (I.e., griss.
leaves, etc.). Blood containing 108 spores per ml was mixed with

an equal volume of elther 2X Exspor ™ or 1% sodlium hypochlorite

" (final concentrations were 1X and 0.5%, respectively). At

varfous time Intervals, 0.1-m| sampies were platea in dupllicate
on blood agar. Although ExsporTM kllled most of the spores
wlthlﬁ 1 h, a small percentage of the spnres remained viable
after~18 h Incubation. ExsporTM had a brofound effect on the
cénslstenc§ of the blood In that 8 min after to Its addition, the
blood becaﬁe a thick, aimost sollid paste. | suggesf that spores
entrapped In the solid material were afforded protection from
ExsporTM. Although 0.5% sodium hypochiorite did not sollidify the
tho‘blood. It was Ineffective In killing spores affer overnight
Incubation. Both disinfectants wer§ effective when thelr ratlo
to the blood was Increased four-~foid or, In the case of bleach,
when the concentration was.lncreased three- to four-fold. To
test thelr effectiveness In the presence of plant material, |
collected a mixture of grass, leaves, and weeds at random frdm.a
wooded area at Fort betrlck. Subsequent to addition of distilled
H20, the material was homogenized In a high speed blender for

S min at ambient temperatures to obtain a slurry.. Spores were
added to 108 per mi, mixed, and diluted Iin an equal volume aof
elther 2X Exspor™ or 1% bleach. Exspor™ was completely

sporiclidal within 1 h, whereas the bleach did not aterlilize the




Ixture untll 180 min. However, when | tested the disinfectants
sing the thick plant material which settied out of the slurry.
x:porT” was stli| 100% sporicldal by 1 h, whereas the bleach was
neffective. The bleéch required excessive amounts and higher
oncentrations to bo'effectlvo. Data from these studies clearly
Iindicate that the Alcide product Is sporiclidal, both In soiution
nd on surfaces. The advantages of Exspor™ over the sodium

pochlorite bleach ‘are that It Is less corrosive, not caustic,
a d.'dccordlng‘to'the manufacturer, Is genefally hat harmful to

humans. However, inhalation of aerosollzed vapors during decon-

t lnatlon'of an snclosed arez with EXSDOPTM may resuilt in

breathing difficulties due to the acidity of the solutlon (Alcide
Corp. fepresentatlve personal communication). it appears that

iphibition of EKSbOFTM actlvlty is due prlmarlly to méchanlcal

reasons in which the disinfectant Is physically prevented from

making contact with the spores (|.e., spores entrapped In drled
blood). Nevertheiess. the data presented In this répoft clea}!y
demonstrate the effectliveness of ExsporTy‘for sferlllzatlon of
equipment or areas contaminated with B, anthracls spores.
Conversely, there was a hlgh.chlorlne demand for the hypoch'orlte
ciused by the nonspecific Interaction with organlg matter,
thereby requiring ilarger amounts and higher cohcentratlons to
overcome this neutrailzing effect on Its sporiclidal activity.
These results are consistent with previous ~tudies (S. N. Splee‘

geiman and C. J. Giambrone, Abstr. Annu. Meet. Am. Soc. Micro-

bliol. 1988, Q24, p. 288) demonstrating that hypoéhlorlte lost
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most of Its cldal actlvity towards Staphviococcus aureus In the
pl’.‘..ﬂG. of 20 or 40% serum, whereas Alclde LDm 10:1:1, a
product which is essentlally ldentical to Exspor '™, retained Its
Q'dl' activity under th’. same conditions. Therefore, the amount
of sodium hypochorite required to completely sterlilize an area Is
rather subjective In that It Is based on the quantity of organic
IM.tt.f present. Therefore, one should never assune an area is

decontaminated until It has been checked by culture.
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TABLE 1. Sporicidal activity of Exspor™ |n solution with and

without organic load.

Exapor ™ —Contral
% 0.8X 0.1X
420 M1 MO BMI M0 RHI  ___an.0 AN
10 min - - - ¢ - * * *
60 min - - - 470 - . . +
120 min - - - = - e e e

!
r
h
b
r

1a.h e,

& 8% bra.n heart Infusion.

B oOne of the dupiicate blood agar culitures had growth and the

other had no growth,
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TABLE 2. Sporiclidal activity of !xcporm and sodium hypochlorite

on spores bound to siides.

ce——lgngth of Exposure (min)
Dialnfectant 0.8 1 2.8 & 30 80 120 Contral
Exapor ™ N - - e e - R

Hypochilorite = . = = = = = = 3




